TABLES

INTRODUCTION
During FY2013 of the RELAP-7 code development, the efforts have been focused on building twophase flow capability [1] . A number of components which were previously developed to demonstrate a steady state PWR problem simulation [2] , such as Pipe, Core Channels, etc., have been further extended to include two-phase flow modeling capability. In addition, a number of new components required for BWR simulation, such as Separator/Dryer, Downcomer Branch, etc., have also been developed. The following table shows the components that have been developed in RELAP-7 with two-phase flow capability: Table 1 . A list of components with two-phase flow modeling capability in RELAP-7. A RELAP-7 input file has been prepared to represent the ideal BWR loop as shown in Figure 1 and run to steady state with the latest version of the RELAP-7 code. Figs. 2 through 5 show the simulation results generated by RELAP-7. The graphs shown on Figs. 2 through 4 were generated by the Paraview visualization software. (It should be noted that Paraview is not able to show the quantities calculated for the 0-dimensional components because there are no meshes associated with the 0-dimensional components.) Fig. 2 shows the fluid density distribution of the 1-Dimensional components simulated in the ideal BWR loop. It can be seen that the fluid density is much higher at the bottom of the core. As the heat is added to the fluids as they flow upward through the core the liquid water starts to boil, becoming two-phase mixtures and the density starts to decrease. The fluid densities are the lowest in the steam line. Fig. 3 shows the pressure distribution of the 1-Dimensional components simulated in the ideal BWR loop. Fig. 4 shows the void fraction profile of the Core Channels and Bypass Pipe in the reactor core region and Fig. 5 shows the void fraction profile of the hottest core channel. It can be seen from Figs 4 and 5 that as the subcooled water enters the reactor core and begins absorbing heat from the fuel as it flows upward through the core, it first goes through a phase transition from the liquid phase to vapor phase near the bottom of the core, and the void fraction increases as the fluid flows up through the core and absorbs more heat from the fuel. 
Component Name Descriptions
FLOW DEMONSTRATION RESULTS
CONCLUSION AND FUTURE WORK
The two-phase flow simulation capability has been demonstrated for an ideal BWR loop. The next simulation goal is to perform a simplified BWR station blackout (SBO) analysis. Table 2 shows the major components that are being developed to perform such demonstration simulations. The BWR simplified SBO demonstration will be reported in a subsequent milestone report. Table 2 . A list of components being developed to perform the BWR SBO analysis. 
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